The rectosigmoid region is a common location for the development of both malignant and benign diseases of the large bowel in adults. In many cases, rectal water provides an ideal contrast agent in the evaluation of rectosigmoid pathology. It allows optimal visualization of the mural layers and pericolic fat, as well as superior detection of flat or small sessile mural-based intralumenal filling defects. The authors of this article have devised practical clinical indications for the administration of rectal water that may help guide the radiologist in deciding when to implement this technique. Furthermore, this pictorial essay will describe the technique used by the authors, highlight the utility of this technique, and explore its practical applications and limitations in clinical practice.
Introduction
The rectosigmoid region is a common location for the development of both malignant and benign diseases of the large bowel in adults [1] . In immunocompetent individuals, these diseases predominately include colorectal adenocarcinoma, the second leading cause of cancer death in North America, with a cumulative life time risk of 5% [2e4]; inflammatory bowel disease, with a combined incidence of ulcerative colitis; and Crohn disease (CD), ranging from 5.3 to 28.9 cases per 100,000 in North America [5] , as well as diverticulitis, with a prevalence of up to 10% in Western societies [6, 7] , which is left sided in 95% of cases [8] .
Symptomatology most referable to the rectosigmoid region includes left lower quadrant and perineal pain. Other signs and symptoms may be observed, such as fever, diarrhoea, or hematochezia; however, these are much less specific to the rectosigmoid region. Rectosigmoid pathology is often difficult to evaluate on conventional computed tomography (CT) because of poor bowel distension and obscuration of the bowel lumen by fecal material. These problems have been circumvented by instilling positive contrast agents, such as dilute water-soluble nonionic iodinated contrast or dilute barium, in a retrograde fashion via the rectum [1, 6] . However, the high density of these agents obscures the mural layers and often the pericolic fat, which makes it impossible to assess fine mucosal detail and enhancement and can even hide flat or small sessile mural lesions.
In earlier years, manual rectal air insufflation with concomitant administration of antispasmodics, in addition to a positive rectal contrast agent, was advocated for better assessment of mucosal detail [1] . This practice seemingly has evolved into modern day CT colonography (CTC), also commonly referred to as virtual colonoscopy. CTC has been established as a premier modality in the assessment of the colonic mural surface for polyps and masses, with reported sensitivities and specificities of approximately 90% for polypoid lesions larger than 10 mm [9, 10] . This modality has been established in the medical literature as a definitive screening examination for colorectal carcinoma that even surpasses optical colonoscopy in some studies [11, 12] .
Imperative to the success of CTC is thorough preparation of the bowel. To adequately assess the entire mural surface, proper bowel preparation beginning at least 24 hours before the examination is required. This entails oral administration of cathartic agents that promote evacuation of stool, as well as oral ingestion of dilute barium and iodinated contrast agents that tag residual feculent material [11, 13, 14] . Fecal tagging, however, is disadvantageous because the high-density material used obscures mucosal detail and enhancement. Furthermore, it is currently believed that a clean colon is essential in CTC, which, therefore, would preclude its use in the acute setting. However, as the technology and accompanying software continue to improve, there is some optimism that a prepless CTC may be possible in the near future [11, 15] .
Optimal visualization of the entire mural surface in CTC also requires adequate colonic distension, which is achieved by insufflation of either carbon dioxide or room air, in conjunction with an antispasmodic agent that relaxes the bowel and prevents peristalsis, such as hyoscine butylbromide (Buscopan; Boehringer Ingelheim, Ingelheim am Rhein, Germany) or glucagon [11] . Although the risk of perforation from aggressive insufflation is negligible in patients with normal mural integrity, there is a heightened concern when CTC is performed in the acute setting, for example, to assess for fibrostenotic skip lesions proximal to a distal obstructing lesion in a patient with CD.
Finally, resource limitations also present a barrier to the widespread use of CTC, both in screening and in the acute setting. Accepted clinical indications depend on one's region of practice, however, most notably include the following: incomplete conventional colonoscopy, patients unfit or unwilling to undergo conventional colonoscopy, and evaluation of the colon proximal to an obstructing lesion [11] .
Although the use of negative rectal contrast agents in CTs of the abdomen and pelvis has been advocated in the past, rectal water is not routinely administered in the assessment of the rectosigmoid region [16, 17] . Nevertheless, the authors of this article advocate its use in many instances of suspected rectosigmoid pathology. This pictorial essay will describe the technique used by the authors, highlight the utility of this technique, and explore its practical applications and limitations in clinical practice.
Technique
CTs of the abdomen and pelvis, with positive intravenous, positive oral, and negative rectal contrast agents, were obtained in adult patients who presented with acute symptoms referable to the rectosigmoid region. As previously mentioned, symptoms thought to be most referable to the rectosigmoid  region include left lower quadrant pain and perineal pain.  Cathartic bowel preparation agents, gastrointestinal tract  motility agents, and antispasmodic agents were not used. Approximately 1 hour before scan time, the patients were administered a 1-L mixture of either dilute meglumine ioxitalamateesodium ioxitalamate (Telebrix; Guerbet, Villepinte, France) or dilute barium (EZ CAT, Bracco, NY) orally. In nearly all cases, patients tolerate oral contrast well, with adequate bowel transit time, and, therefore, a motility agent, such as metoclopramide (Reglan; Schwarz Pharma, Monheim, Germany), is not routinely administered.
In patients who received intravenous (IV) contrast, peripheral venous access was obtained via a 20-gauge catheter inserted via the left or right antecubital fossa. Administration of noniodinated IV contrast allows opacification of the vessels and enhancement of the solid organs, which is extremely useful in the colonic and extracolonic manifestations of rectosigmoid disease
The patient is initially positioned on the CT table in the left or right lateral decubitus position, and a lubricated 16F or 20F latex rubber catheter is introduced into the rectum via the anus. The catheter is then advanced approximately 5 cm, such that the tip is positioned above the anal sphincters. If the patient has a known latex allergy, then a nonlatex tube is used. The rectal tube balloon is not inflated. Next, the patient is placed in the supine position, and 1 L of room temperature water is slowly injected by hand into the left colon by using a 50-mL syringe at an injection rate of approximately 5 mL/s. The patients are instructed to notify staff of any pain or discomfort during the injection. Given the controversial benefit of antispasmodics in the CTC literature [11, 18] , as well as the lack of evidence to support their use in the acute setting, neither hyoscine butylbromide nor glucagon was administered to our patients. Furthermore, nearly all patients tolerate rectal contrast well, which further negates the need for routine administration of antispasmodic agents on the basis of patient comfort. Upon completion of the retrograde injection of water, the tube is removed and the patient is positioned for scanning. The patient is advanced into the CT tube, and a scout image is obtained to ensure proper patient positioning and to define the limits of image acquisition.
To obtain high-quality images for adequate assessment of fine mucosal detail, the use of a thin-section, rapid-bolus scanning technique is necessary. A 100-mL bolus of nonionic iodinated IV contrast (iodixanol, Visipaque; GE Healthcare, Waukesha, WI) was injected via a mechanical injector at a rate of 2 L/s, and portovenous phase images were acquired at a 60-second interval from the level of the xiphoid process to the ischial tuberosities. Contiguous 3-mm transverse slices were obtained by a multirow detector 64-slice CT scanner (Aquilion 64; Toshiba America Medical Systems, Tustin, CA). The scanner technique varied slightly between patients, with a peak kilovoltage of 120 kVp, tube currents of 80e450 mA, exposure times of 500e800 msec and a gantry tilt of zero degrees. The total scan time, from injection of IV contrast to image acquisition, was under 120 seconds.
No postprocessing of the axial images was required. Coronal and sagittal reformations, with slice thickness and intervals of 3 mm each, were reconstructed from the axial data set. Multiplanar imaging is extremely helpful in the characterization of colonic disease and, therefore, is completed in all cases of suspected rectosigmoid pathology at our institution.
Rectosigmoid Anatomy
The gross morphology of the large bowel (and more specifically, the sigmoid colon) is defined by its haustra, prominent, incomplete sacculations formed in the spaces between the tineae coli muscles ( Figure 1 ). The haustra do not traverse the width of the colon because of the intervening tineae muscles. The tineae coli are a group of 3 longitudinal muscles that are located dorsomedially, dorsolaterally, and anteriorly within the deep muscularis layer of the bowel wall. The tineae originate where the appendix meets the cecum and merge distally at the rectosigmoid junction [6] .
The gross morphology of the rectum is defined by its transverse rectal folds, which result in a serpiginous configuration of the rectal lumen as it courses towards the anus [19] . The exact number, positioning, histology, and function of these folds are the topic of considerable debate. Although the number of folds may vary in normal individuals, most investigators agree that the 3-fold configuration is most common [20, 21] . When 3 folds are present, the secondmost cephalad fold is the only one that is constant in location, often referred to as the middle fold or Houston valve [19] . Furthermore, most investigators believe that these folds are formed by circular and longitudinal smooth-muscle fibers [19] . Although the exact function of these folds is not completely understood, it is believed that they play an integral role in regulating defecation by compartmentalization and shelving of stool in the rectum. More specifically, they prevent sudden fecal urgency by allowing stool to accumulate slowly until an appropriate urge to defecate is sensed.
The epiploic appendages are small outpouchings of peritoneum that contain fat and vessels, and extend from the tinea coli musculature and protrude from the serosal surface of the colon. The location and size of these structures is variable, depending on nutritional status [6] ; however, they are most notable in the sigmoid and transverse colon, although they may be found anywhere from the cecum to the rectosigmoid junction [22] .
The transverse diameter of the colon varies by location. The maximum colonic diameter is within the cecum, normally less than 9 cm. The normal calibre of the rectum varies significantly among individuals. Otherwise, the remainder of the colon should measure less than 6 cm in maximum diameter [23] . Moreover, gas, feces, and fluid are normally visualized within the colonic lumen [6] .
Normal mural thickness depends on whether or not the bowel is fully distended. Bowel wall thickness in full distension should not exceed 1e2 mm; however, when the lumen is collapsed, normal bowel wall should not exceed 3e4 mm in thickness [17, 23, 24] .
The colon is normally positioned peripherally within the abdomen and is surrounded by homogenous low-attenuation fat [6] . Any irregularity that extends from the mesenteric or antimesenteric borders of the bowel wall is considered a sign of inflammation or infiltration into the surrounding pericolic fat [8, 17] . Moreover, the perirectal fascia provides the anatomic division that separates the perirectal fat from the pararectal tissues. Visualization of the perirectal fascia with associated fat stranding is also consistent with disease extension [1] .
Rectosigmoid Pathology
Adenocarcinoma Malignant rectosigmoid neoplasms are nearly always adenocarcinoma on pathology. Adenocarcinoma of the large bowel begins as a mucosal epithelial adenomatous polyp ( Figure 2 ) and through the adenoma-carcinoma sequence (a series of inherited or acquired genetic mutations) develops into invasive adenocarcinoma over many years [25e27] . Over time, these lesions may invade the deeper mural layers and adjacent structures, enter the lymphatics and vasculature, and metastasize to regional lymph nodes and distant solid organs.
Adenocarcinoma of the rectosigmoid region is often demonstrated on CT as eccentric homogenous soft-tissue mural thickening, with associated lumenal narrowing [12] . Rectal water allows adequate distension of the left colonic lumen, which promotes visualization of this classic annular constricting appearance ( Figure 3 ). Moreover, as the cancer enlarges, it often becomes fungating, with ulceration demonstrated as mucosal irregularity [12] . As the cancer becomes more invasive, pericolic fat stranding may become evident, suggestive of direct infiltration. Unlike positive contrast agents, rectal water does not result in beam-hardening artifact, which, if severe enough, may obscure these subtle findings.
As defined in the CTC literature, colonic masses are lesions larger than 3 cm in size [11, 12] . When identified, the first diagnostic consideration should be that of adenocarcinoma [12] . Most often, these lesions are either identified in asymptomatic patients on screening conventional colonoscopy or CTC. If identified on CTC and IV contrast is administered, then this study can also serve as a staging examination. However, it is more often the case that IV contrast is not administered during routine CTC examinations or that the lesion is identified on conventional colonoscopy. In these cases, the patients must go on to a staging CT of the abdomen and pelvis with IV contrast. It is our recommendation that, if the cancer is located within the rectosigmoid region, then rectal water should be administered. Rectal water allows better delineation of the mural layers and a more accurate (albeit limited) assessment of mural involvement and tumour infiltration into the surrounding pericolic fat [17] .
Synchronous lesions are identified in up to 5% of cases, and, therefore, thorough evaluation of the entire colon is warranted, because it may drastically alter treatment and prognosis [12] . Although CTC may offer the added benefit of allowing excellent visualization of the entire mural surface, this modality is not routinely used in staging, unless a distal annular constricting lesion prevents direct colonoscopic evaluation of the bowel [11] .
Inflammatory Bowel Disease
Inflammatory bowel disease (IBD) refers to an idiopathic group of diseases that affect the large and small bowel, conventionally classified as either ulcerative colitis (UC) or CD. UC is limited to the large bowel and is pathologically characterized by inflammation limited to the mucosa. However, CD can involve any portion of the gastrointestinal tract from the mouth to the anus and is pathologically characterized by transmural inflammation. Rarely, a definitive diagnosis of UC or CD cannot be established, and the term indeterminate colitis is instead used. Although there may be extensive overlap between the CT findings of acute CD and UC, there are specific features of each that may help elucidate the underlying cause [6] . A detailed discussion of these differences is beyond the scope of this article; however, some of these imaging findings will be described as they pertain to the rectosigmoid region. The most common finding on CT is a varying degree of either concentric or eccentric bowel wall thickening. When wall thickening is eccentric, it usually occurs on the mesenteric side of the bowel, leading to pseudodiverticuli on the antimesenteric side [6] . Pseudodiverticuli are sacculations that occur along the antimesenteric border of the bowel in response to fibrosis and contraction of the mesenteric border. Furthermore, the halo sign refers to the CT appearance of the bowel wall as a low-attenuation ring, which occurs most commonly in the setting of UC secondary to submucosal fat deposition. Positive contrast agents may obscure the inner mural layers, which make it more difficult to appreciate this finding. However, when rectal water is administered, both the isodense inner mural layer and hypodense submucosal layer are more readily identified. Likewise, mucosal enhancement is also better appreciated when rectal water is used compared with a positive contrast agent, given the lack of beamhardening artifact and the inherent contrast between the water-filled lumen and the enhancing mucosa (Figure 4) .
Upon resolution of the acute findings of UC, the classic chronic findings are also well depicted with rectal water. More specifically, there is temporal loss of the normal colonic haustra, with a resultant featureless lead-pipe appearance of the visualized bowel ( Figure 5 ). It must be noted, however, that complications of IBD, such as fistulization and perforation, require a positive contrast agent to visualize contrast extravasation. This is a definite disadvantage to negative contrast agents that has not been well described in the radiologic literature [28] .
Diverticulitis
Diverticulosis is an acquired condition whereby colonic outpouchings result from increased intralumenal pressure. These outpouchings do not contain all of the mural layers and, therefore, are pseudodiverticuli rather than true diverticuli. Diverticulosis occurs along the mesenteric border of the colon at the entry site of nutrient vessels (from the vasa recta) because they traverse the bowel wall into the submucosa. It is thought that diverticuli occur at these points as they are areas of maximum structural weakness within the colonic wall and, therefore, are most prone to herniation with increased intralumenal pressure. Diverticuli are exceedingly common in the sigmoid colon, which likely reflects pressure differences between the left and right colon [23] . Diverticulitis occurs when the neck of a diverticulum is occluded by stool, food particles, or a fecalith, which results in microperforation, intramural abscess formation, and perifocal inflammation [6] .
On CT, diverticuli appear as small air-filled outpouchings of colonic mucosa and are most abundant in the sigmoid colon [6] . The wall of the involved segment may appear thickened secondary to muscular contraction and hypertrophy, and, therefore, bowel wall thickening alone is insufficient in diagnosing acute diverticulitis ( Figure 6 ) [6] . Acute diverticulitis is characterized by segmental concentric bowel wall thickening, pericolic fat stranding, hyperemia with prominent mesenteric vessels, and mucosal hyperenhancement, as well as intramural abscess formation and often contained focal perforation (Figure 7) . By definition, the involved segment of bowel must contain diverticuli, and, in many cases, the offending diverticulum may be identified as an abnormally thickened colonic outpouching located within the epicentre of the inflammatory process. The fat stranding in diverticulitis has been described by some investigators as disproportionate, referring to the observation that the stranding is often more severe than expected given the degree of bowel wall thickening [8] . Disproportionate fat stranding, lack of significant lymphadenopathy, as well as concentric bowel wall thickening are features that help differentiate diverticulitis from adenocarcinoma, a distinction that is not always possible on CT [6] .
Rectal water is optimal in the assessment of diverticular disease. In diverticulosis, water does not obscure the mural layers, which allows accurate depiction of bowel wall thickening. Furthermore, in cases of acute or healing diverticulitis, regional mucosal hyperenhancement may be identified along the inner mural layer of the affected region, an observation that is impossible to make when a positive contrast agent is used (Figure 8 ).
Discussion

Benefits
Both negative and positive rectal contrast agents result in lumenal distension, which is necessary in the differentiation of a normal collapsed bowel wall from mural thickening from either inflammation or neoplastic infiltration [17, 23, 29] . It has been reported in the literature that rapid reabsorption of water precludes its use as an oral negative contrast agent in the assessment of colonic pathology because of a lack of lumenal distension [28] . However, when injected in a retrograde fashion into the rectum via the anus, seconds before scanning, water reabsorption is a nonissue. In our cohort of patients, adequate rectosigmoid distension was achieved in all patients. Furthermore, in the assessment of the extracolonic manifestations of disease, such as lymphadenopathy in adenocarcinoma or sacroiliitis in IBD, neither positive nor negative rectal contrast agents offer a specific advantage over the other.
However, rectal water does demonstrate a definite benefit over positive contrast agents in that it does not cause beamhardening artifact, which obscures both the mural layers and the intimately related pericolic fat. More specifically, rectal water allows much better assessment of fine mural detail, most notably the internal wall of the bowel and mucosa. Rectal water, therefore, may lead to earlier detection of subtle inflammatory involvement of the mucosa, as evidenced by mucosal hyperenhancement and ulceration. Likewise, rectal water may also be useful in the detection of subtle flat or small, sessile, mural-based intralumenal filling defects that would be otherwise obscured by dilute barium or iodine (Figure 9 ) [16, 23, 29] .
Limitations
Rectal water should not be used when there is a diagnostic suspicion of colonic perforation or postoperative anastomotic leak [23] . In the setting of perforation or leak, contrast extravasation from the lumen into the peritoneum is easily detected with a positive contrast agent ( Figure 10 ). Although intraperitoneal barium creates a risk of chemical peritonitis, nonionic iodinated contrast agents do not carry this risk and are used routinely for this purpose. However, if rectal water were used, then it would be impossible to differentiate water that has extravasated into the peritoneum from free intraperitoneal fluid, because both are of similar density and collect dependently. Therefore, rectal water should not be used when visualization of contrast extravasation from the colonic lumen is a diagnostic necessity; namely, in the setting of suspected colonic perforation or postoperative anastomotic leak ( Figure 11 ). Nevertheless, rectal water allows excellent depiction of the mural layers and, therefore, Figure 6 . Single axial contrast enhanced computed tomography image with rectal water, in a patient with left-sided diverticulosis, demonstrating bowelwall thickening (white arrow) and shortening of the sigmoid colon secondary to contraction of the tineae coli muscles, as well as hyperemia characterized by multiple well-defined punctate mesenteric vessels within the sigmoid mesocolon (white arrowheads). There is no evidence of pericolic fat stranding, mucosal hyperenhancement, or intramural abscess to suggest acute diverticulitis. Figure 7 . Contrast enhanced computed tomography images with rectal water (A) and rectal barium (B) completed at a 2-month interval, demonstrating evidence of sigmoid diverticulitis, with intramural abscess formation, unchanged in the interim. Both rectal water and rectal barium are equally adequate at illustrating circumferential bowel thickening (long white arrows) and intramural abscess formation (white arrowhead). However, mucosal enhancement (short white arrow) is only appreciated with the administration of rectal water and is indicative of mucosal inflammation and hyperemia. Figure 8 . Axial contrast enhanced computed tomography images with rectal barium (A) and rectal water (B) acquired 7 months apart in a patient with a known history of recurrent diverticulitis who presented with multiple episodes of abdominal pain and obstipation. There is no evidence of acute diverticulitis on either of these studies. However, diffuse subtle mucosal hyperenhancement is appreciated within the sigmoid colon with rectal water, consistent with mild persistent mucosal disease in the setting of healing diverticulitis. It is impossible to appreciate this finding with rectal barium. Figure 9 . Axial and coronal contrast enhanced computed tomography images with rectal water, demonstrating mild eccentric thickening of the left lateral rectal wall (white arrows). Stool is noted medially adjacent to the lesion (black arrowheads). There is no evidence of perifocal fat infiltration. This lesion was confirmed to be a flat adenomatous polyp on endoscopic biopsy. This case demonstrates the utility of rectal water in the detection of flat lesions that may otherwise be missed if a positive rectal contrast agent is used instead. Figure 10 . Axial and coronal contrast enhanced computed tomography images with rectal barium in a patient with acute sigmoid diverticulitis, complicated by perforation and abscess formation within the presacral space (white arrowheads). A few diverticuli are visualized within the sigmoid colon with bowel wall thickening (white asterisk), as well as a moderate-to-large amount of free fluid in the pelvis and significant fat stranding.
is recommended over positive contrast agents, in routine postoperative anastomotic assessment when there is no clinical suspicion of an anastomotic leak. For example, to exclude local recurrence of malignancy at an anastomotic site postresection and end-to-end anastomosis.
Bowel fistulization in the rectosigmoid region, most commonly in the setting of Crohn colitis or acute diverticulitis, is a relative contraindication for the use of negative rectal contrast agents [28] . More specifically, positive rectal contrast is recommended in the routine evaluation of all colonic fistulae, other than the colonoenteric type. In the setting of a colonoenteric fistula, rectal water is recommended, because contrast extravasation from the small bowel into the colon is appreciated as mixing of high-density oral contrast with low-density rectal contrast (Figure 12 ). In all other types of colonic fistulae, such as those to the bladder, vagina, or soft tissues, positive rectal contrast is preferable, because it is impossible to detect extravasation of water into these structures because of its similar density to urine, ascites, and oedema. Although an infrequent finding, a fistulous tract between the colon and a second anatomic structure can be appreciated when rectal water is administered because of excellent visualization of the mural layers ( Figure 13 ). However, more common than direct visualization of the fistulous tract, is evidence of contrast extravasation from the affected colon into the abnormally connected anatomic structure. Therefore, detection of contrast extravasation should navigate the type of rectal contrast used, and, as a result, positive rectal contrast is advocated in most cases of suspected fistulization. With that said, 2 closely opposed anatomic structures with no fat plane between them and without a discernible fistulous tract or evidence of contrast extravasation are the more common CT findings of fistulization. Figure 11 . Images obtained in a young male patient with chronic ulcerative colitis, who underwent subtotal colectomy with an ileoanal pelvic pouch procedure. The anastomotic staple line of the J-pouch is visualized within the pelvis (white arrowheads). Contrast enhanced computed tomography images were obtained with rectal water (A) and rectal iodinated contrast (B) at a 3-year interval for chronic recurrent unremitting perineal symptoms. Initial images with rectal water demonstrate suggestion of a leak from the posterior aspect of the pouch (long white arrows) into the presacral space, with an associated small presacral collection. However, contrast extravasation cannot be appreciated given that a negative rectal contrast agent was used. On the follow-up computed tomography, a positive rectal contrast agent was used instead, given the heightened concern for an anastomotic leak. On these images, note is made of a tiny focus of high density within the presacral collection (short white arrows), which confirms the presence of rectal contrast extravasation and, therefore, an anastomotic leak. The sagittal computed tomography image (C) demonstrates the usefulness of sagittal reformations in the assessment of a suspected anastomotic leak.
Practical Application
It is neither practical nor appropriate to administer rectal water to all patients who receive CTs of the abdomen and pelvis. It may even be unwieldy to administer rectal water to all patients receiving CTs who present with acute abdominal pain [1, 30] . However, there are many instances in which the utility of this technique outweighs the added time and cost of the study and is recommended over other available imaging options ( Table 1 ). The previously aforementioned disease processes (adenocarcinoma, IBD, and diverticulitis) function as illustrative examples of this point. Moreover, the practical clinical indications for the use of rectal water in adult patients include the following: (1) acute abdominal pain referable to the rectosigmoid region, (2) acute or chronic symptoms in a patient with known rectosigmoid disease in which there is no concern for fistulization or perforation, and (3) rectosigmoid adenocarcinoma staging in which CTC is unavailable or the patient is unwilling or unable to tolerate the necessary bowel preparation ( Table 2 ). These guidelines can be generalized further to include any study in which a positive retrograde agent is used, as long as there is no clinical concern for fistulization, perforation, or anastomotic leak. Although adenocarcinoma and diverticulitis occur primarily in adult populations, IBD is prevalent in children [5] . However, the utility of rectal contrast in the pediatric population is scarcely described in the literature. In a recent review of bowel wall thickening on CTs in children, Almeida et al [28] describe the use of dilute nonionic iodinated oral contrast without the use of a rectal contrast agent. In children who could not tolerate positive oral contrast, the investigators administered oral water instead. Limitations of oral water were discussed by the investigators and included a lack of bowel distension secondary to rapid water reabsorption, the false impression of mild mural thickening and limitations in the detection of fistulae and contrast extravasation [28] .
Although it may be suggested that the utility of rectal water in adults may be extrapolated to the pediatric population, there are multiple factors that complicate this. For example, technical issues and patient acceptance issues would undoubtedly present a barrier to the implementation of this technique in the first place. Furthermore, pediatric patients often present with less-specific symptomatology and, in the very young, are unable to communicate the exact location of pain. This makes localization to the rectosigmoid region a challenge, thereby limiting its practical utility. Thus, it is clear that further research is warranted to elucidate the precise role of rectal water contrast in the pediatric population.
Conclusion
In many cases, rectal water provides an ideal contrast agent in the evaluation of rectosigmoid pathology. It allows optimal visualization of the mural layers and pericolic fat, as well as superior detection of flat or small, sessile, mural-based intralumenal filling defects. The authors of this article have devised practical clinical indications for the administration of rectal water that may help guide the radiologist in deciding when to implement this technique. These include the following: (1) acute abdominal pain referable to the rectosigmoid region;
(2) acute or chronic symptoms in a patient with known rectosigmoid disease when there is no concern for fistulization or perforation; and (3) rectosigmoid adenocarcinoma staging when CTC is unavailable or the patient is unwilling or unable to tolerate the necessary bowel preparation. However, rectal water should not be used in cases of suspected fistulization, perforation, and anastomotic leak. Table 2 Practical clinical applications of rectal water contrast a
Indications
Acute abdominal pain referable to the rectosigmoid region Acute or chronic symptoms in a patient with known rectosigmoid disease in which there is no concern for fistulization or perforation Rectosigmoid adenocarcinoma staging in which computed tomography colonography is unavailable or the patient is unwilling or unable to tolerate the necessary bowel preparation Contraindications Colonic perforation Anastomotic leak Fistulization b a These guidelines can be generalized further to include any study in which a positive retrograde agent is used, as long as there is no clinical concern for fistulization, perforation, or anastomotic leak. b Rectal water is limited in the assessment of all types of colonic fistulae, other than the colonoenteric type. 
